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NEUROLOGICAL 
EXAMINATION
The first o f two articles written, for R es Medica by  
J .  B . STANTO N, F .R .C .P .E .,  F .R .C .P ..  D .P.M ., 
Neurological Unit, Northern General Hospital.
W ilfred Trotter has said that the perform- 
ance of a refined neurological examination is 
“ a job for m en” . Certainly performing a full 
neurological examination seems to separate the 
men from the boys and many medical students 
are often unnecessarily alarmed at the pros­
pect. M uch of this anxiety can be dispelled, 
however, if the logic of the examination is 
appreciated. A  greater number of objective 
signs can be elicited in the examination of the 
nervous system than in any other system and 
this profusion of signs, at first so unnerving, 
can be a positive advantage in providing 
sufficiently precise information regarding the 
site of dysfunction in the nervous system. 
A fter the examination has revealed this anat­
omical diagnosis, the physician, by taking into 
account the details of the evolution of the 
disease revealed in the history, can usually reach 
a final conclusion regarding the nature of the 
disease which is causing the dysfunction in the 
nervous system. This is the final or patho­
logical diagnosis.
T h e  following account deals briefly with the
correct methods of eliciting the physical signs 
and is not primarily concerned with neuro­
logical history taking. T h e  importance of 
taking a careful history, however, cannot be 
over-emphasised, in neurology as in any other 
branch of medicine. A  well-known neuro­
logist has said that if he does not have a pretty 
shrewd idea of what is wrong with a patient 
when he puts his pen down at the end of tak­
ing the history he probably never will know. 
N ot only docs the history reveal important in­
formation, but the intelligent use of this in­
formation will often direct the neurologist’s 
attention to those parts of the physical exam­
ination which are particularly revealing in the 
patient concerned.
EXAMINATION OF THE CRANIAL NERVES
First cranial nerve. T h e  sense of smell 
should be tested by the use of various aromatic 
odours, such as coffee, oil of almonds or pepper­
mint. T h e  method is to occlude one nostril
and to ask th e  pa t ie n t  to sn if f  th e  s a m p le  pre­
sented  th ro u g h  th e  o th e r  nostril.  T h i s  p ro ­
ce d u re  is repeated  on th e  o p p o s ite  side. T h e  
pa t ie n t  m a y  sm ell  n o t h in g  (anosm ia) ,  or he 
m a y  say that h e  can s m e ll  s o m e  o d o u r  b u t  is 
u n a b le  to id e n t i fy  it (h y p o sm ia ) ,  or h e  m a y  l i ­
ab le  to id e n t i fy  th e  o d o u r  correct ly ,  in w h ic h  
case he has certa in ly  g o t  n o rm a l  o lfa ctory  
sense. T h e  sense  o f  s m e l l  m a y  b e  lost u n i­
la tera l ly  w ith  lesions o f  th e  o l fa c to r y tract and 
is n o t  u n c o m m o n ly  lost  a l to g e th e r  fo l lo w in g  
head in jury.
T h e  s e c o n d  c ran ia l  nerve.  T h e r e  are  three 
aspects  o f  th e  fu n ct io n  o f  the se co n d  cranial 
n e rve  w h ic h  h a v e  to b e  tested.  T h e s e  a re th e  
visual acu ity ,  th e  fields o f  vis ion an d  th e  
a p p e a ra n c e  o f  the fu n d u s .  V i s u a l  ac u ity  is 
tested id ea l ly  for  b o th  far  an d  ne ar  v is ion. 
A t  th e  bed s ide ,  h o w e v e r ,  usu a l ly  o n ly  near  
vis ion is tested.  T o  d o  th is  th e  p a t ie n t  covers  
o n e  eye  w ith  his  h a n d  and  is g ive n  th e  n e ar- 
v is ion ty pe  card an d  is requested  to read the 
sm a lle s t  ty p e  th at  h e  can see. T h i s  is on 
th e  stan d ard  near-vision test. E a c h  e y e is 
tested separate ly .  T h e  f ie lds  o f  v is io n  are 
tested b y  c o n fr o n ta t io n .  T h e  e x a m in e r  faces 
th e  p a t ie n t  a t  a d is ta n ce  o f  1 8 "  to 2'. O n e  of  
th e  p a t ie n t ’s eyes  is covered  and h e  is instructed  
to lo o k  at the o p p o s it e  eye  o f  th e  exa m in er .  
In  this w a y  th e  p a t ie n t  w ill  b e  lo o k in g  w ith ,  
for  e x a m p le ,  his  le f t  eye  in to  th e  e x a m in e r ’s 
r ight eye. T h e  p a t ie n t  is ins tru cted  to k e e p  
his e y e fixed o n  th e  e x a m in e r ’s eye  and  the 
e x a m in e r  then proceed s  to  test th e  e x te n t  o f 
the p a t ie n t ’s pe r ip h e ra l  field b y  d irect  c o m ­
parison w ith  th at  o f  his  o w n  eye. A  small  
o b je c t  such  as th e  h e a d  o f  a h atp in  is in tro­
du ced  fro m  the p e r ip h e ry  tow ard s  th e  centre  
u nt il  th e  p a t ie n t  dec lares  th at  h e  can see it. 
T h i s  p re c e d u re  is carr ied o u t  a ro u n d  th e  w h o le  
c i r c u m fe re n c e  o f  th e  field o f  v is ion and  an y  
con str ic t ion  o f  th e  field or sector  d e fe c t  is 
readi ly  a p p aren t .  T h e  m e th o d  o f  c o n fr o n t ­
at ion  can also b e  used to d e te r m in e  th e  pres­
en ce  o f  a centra l  sco to m a .  In th is  case the 
o b je c t  is held  a fe w  degrees  o uts id e  th e  line 
o f  fixation o f  th e  p a t i e n t ’s ey e  and h e is asked 
to say  w h e th e r  the o b je c t  appears  c learer  in 
this posit ion  or w h e n  it is b r o u g h t  im m e d ia te ly  
in f ro n t  o f  his  fixat ion p o in t .  N o r m a l ly  the 
la tter  pos it ion  is, o f  course ,  th e  clearer. T h e  
e x a m in a t io n  o f  t h e  f u n d u s  requires  the use o f  
the o p h t h a lm o s c o p e  and  this can o n ly be 
acqu ired  b y  con s id e ra b le  p ract ice .  T h e  e x a m ­
inat ion  o f  th e  fu n d u s  is, o f  course ,  p a rt  o f  the 
genera l  ph ys ica l  e x a m in a t io n ,  b u t  fro m  the
ne uro log ica l  s ta n d p o in t  certain  fea tures  are 
esp ec ia l ly  im p o r ta n t .  T h e s e  are  (a) the a p p e a r ­
an ce  o f  th e  disc:  T h i s  is n o r m a l ly  o f  a pinkish- 
w h ite  co lou r ,  pa ler  th an  th at  o f  t he su r r o u n d ­
ing retina,  an d  in th e  c e n tre  o f  the disc  the 
o p t ic  c u p  can b e  seen , fro m  w h ic h  the retinal 
vessels e m e r g e  and  run over  th e  disc  to reach 
the p e r ip h e ry  o f  the retina.  In o p t ic  a t ro p h y  
th e  disc  is pa ler  than n o rm a l ,  and  the edge 
sharper,  and in raised intracrania l  presume, 
p a p i l lo ed e m a  occurs  in w h ic h  th ere  is m a r ked 
sw e l l in g  o f  th e  o p t ic  disc .  S w e l l in g  can be 
suspected  w h e n  th e  d isc  is p in k e r  than norm al ,  
and w h en  the o p t ic  c u p  is fil led u p  an d  w h en  
the edges  o f  the disc  b e c o m e  b lurred  as t he 
o e d e m a  m ask s  th e  ju nct io n  w ith  the s u r r o u n d ­
ing  retina, (b) T h e  vessels  o f  th e  r e t in a : C a re- 
ful e x a m in a t io n  m a y  reveal d i f fe re n c e s in 
ca l ibre  o f  the arteries, and  in the a r te rio venous 
ratio, in d ic a t in g  the presence  o f  a thero 
sclerosis ,  or  m a y  s h o w  th e  pre se n ce  o f  a r terial 
or  ve n o u s  th ro m b o s is ,  (c) T h e  a p p e a ra n c e  o f  
the retina itself :  T h e  presence  o f  h a e m orrh a g e s  
or  e xu d a tes  is o f  im p o r ta n ce ,  s in ce  th ese  occur  
n o t  o n ly  in genera l  m ed ica l  diseases, such as 
h yp e rte n s io n ,  renal  disease, and  d i a b e t es, b ut 
will  also o cc u r  w h e n  th ere  is gross raised 
intracrania l  pressure  w ith  p a p i l lo e d e m a .  T h e  
retina m a y  also s h o w  signs o f  o ld  ch oro id it is  
or  o th e r  in f la m m a to ry  disease, such  as tu b e r ­
c u lo m a ,  to xo p lasm osis ,  etc.,  w h ic h  m a y  have  
a b e a r in g  on the ne uro log ica l  c o n d it io n .
T h i r d ,  fo u r t h  a n d  s ixth  cran ia l  nerves.  A t 
This p o in t  it is c o n v e n ie n t  to e x a m in e  the o r b it 
for  the p resence  or a b se n c e  o f  p roptos is ,  as 
w ell  as test ing  the in tegr i ty  o f  th e  m u sc les  in­
ne rvated  by  th e  th ird ,  fo u rth  and  sixth  cranial 
nerves,  w h ic h  also in c lu d e  th e  levator  o f  the 
u p p e r  lid and th e  pu p il .  P rop tos is  is best 
dete c te d  b y  e x a m in in g  th e  p a t ie n t  fro m  b e ­
hind . P tos is  is usu a l ly  noted  early o n  m e e t i n g  
the p a t ie n t  and  is c o n v e n ie n t ly  m ea su red  In 
the deg ree  to w h ic h  th e  u p p e r  lid in th e  norm al 
open-eyed  posit ion  covers  th e  u p p e r  pa rt  o f  the 
l im b u s .  T o  e x a m in e  th e  o cu lar  m o v e m e n ts  
th e  p a t ie n t  is first asked to look  d irect ly  ahead .  
In this posit ion  it is poss ib le  to d e te c t  any  
squ in t ,  th at is to say to d e f e c t  w h e t h e r  the 
visual axes  a p p e a r  paral lel  or not .  T h e  patient  
shou ld  then be  asked to fix his g aze  o n  the 
e x a m in e r 's  f inger held at a d is ta n ce  o f  a bout 
2 '  from  th e  pa t ient .  T h e  finger is then m o ved  
w ith  the p a t ie n t ’s e yes fo l lo w in g  it to the e x ­
trem e p osit ions  o f  la teral gaze  to e i th er  s ide 
an d  a lso  v ert ica l ly  u pw ard s  an d  d o w n w a rd s .  
T h e  p a t ie n t  is asked w h e th e r  h e  secs d o uble
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in a n y  pos it ion  o f  th e  e yes an d  if he  does  the 
d irect io n  o f  g aze  w h ic h  p ro d u ce s  m a x im u m  
separat ion  o f  th e  im ages  is d e te rm in e d .  A t  the 
ext re m e s  o f  gaze,  a t te n t io n  sh ou ld  also b e  paid 
to th e  presence  o f  n y stagm us .
T h e  pu pils :  T h e s e  are  n o r m a l ly  eq ua l  in 
size an d  regular  in sh ape .  T h e y  sh ou ld  c o n ­
strict to a l igh t  s t im u lu s ,  d irect  or con sen sua l ,  
and  on a c c o m m o d a t io n / c o n v e r g e n c e .  T h e  
l igh t  reflex is tested b y  c o v e r in g  o n e  eye and 
s h in in g  a l igh ted  torch on th e  o th e r  eye. T h e  
pu p i l  o f  th e  ey e  so  s t im u la te d  sh ou ld  con trac t  
and  rem ain  con str ic ted  so lo n g  as a l ig h t  is 
sh o n e  on it. I f  at the s a m e  t im e  th e  hand 
c o v e r in g  th e  o th e r  e ye is raised, it will  be  seen 
the pu p i l  o f  this  e y e  n o rm a l ly  con trac ts  c o n ­
s e n s u a I ly w h e n  l igh t  is th ro w n  on th e  o th er  
eye. T h i s  p ro ce d u re  is carr ied o u t  on e a c h 
side. A c c o m m o d a t io n /  c o n v e rg e n ce  is tested 
by  ask in g  th e  p a t ie n t  first to lo o k  into  the dis­
tance  and  then to look  a t  the o b serv er ’s finger 
p lace d  o n e  foot  in fro n t  o f  h im .  T h e  two 
eyes sh ou ld  co n ve rg e  and  th e  pu p ils  c on trac t  
w h en  the p a t ie n t  focuses  on the finger.
F i f t h  cranial nerve.  T h e  sensory ,  m o to r  and 
reflex fu n ct io n s  o f  this ne rve  m u s t  be  tested. 
Sen sat io n  to l igh t  touch  an d  p in  pr ick  is 
e x a m in e d  in th e  terr itory  o f  th e  th ree  div is ions  
o f  th e  nerve.  M o t o r  fu n ct io n  o f  the m u scles  
o f  m a s t ic a t io n ,  th e  m asseters ,  tem p o r a le s and  
p tery go id s ,  is also tested.  T h i s  is d o n e  by 
ask in g  th e  p a t ie n t  to o pen  o r  c lose  the ja w  
against  resistance.  I f  the m u sc les  o f  m a s t i ­
ca t ion  are para lysed  on o n e  side, th e  ja w  will  
d e v ia te  tow ards  th a t  s ide  w h e n  o p e n in g .  T h e  
reflexes o f  th e  tr igem ina l  nerve are th e  corneal 
reflex, w h ic h  is tested b y  l ig h t ly  a p p ly in g  a 
wisp  o f  co t to n  w o o l  to the cornea ,  and  the 
ja w  jerk w h ic h  is the ten d o n  reflex o f  the 
m u sc les  o f  m a s t ic a t io n .  T h e  p a t ie n t  is asked 
to o pen  his ja w  h a l f-w ay  an d  the ja w  is g rasped 
b etw een  the th u m b  an d  fore finger  o f  the e x a m ­
iner ’s hand. A  b lo w  w ith  th e  patella  h a m m e r  
on th e  e x a m in e r ’s th u m b  will  then e l ic it  the 
jaw  jerk.
T h e  s e v e n t h  cran ia l  nerve  inn ervates  the 
m u sc les  o f  th e  face.  I t  also carries the sens­
at ion  o f  taste fro m  th e  an ter io r  tw o-thirds o f  
the to n g u e  th rou gh  th e  ch ord a  ty m p a n i  nerve. 
T h e  facial m u sc les  are  tested by  ask in g  the 
p a t ie n t  to w r in k le  his fo reh ead ,  to f ro w n ,  to 
screw  his e yes u p  t ight ,  to sm ile  and to w histle .  
In u p p e r  m o to r  n e u ro n e  w eakness  th e  m o v e ­
m e n ts  o f  the lo w e r  pa rt  o f  the face  o n ly  are
in v o lve d ,  b u t  in a lo w e r  m o to r  n e u ro n e  pa lsy  
the w h o l e  o f  th e  m u scu la tu re  on  th e  a f fec ted  
s ide is para lysed. T a s t e  is a re lat ive ly  c ru d e  
sensation and  com p rise s  th e  d is t in c t io n  o f  
sw eet ,  sour, sa lt  an d  b itte r .  O t h e r  m o r e  d e l i ­
ca te  flavours w h ic h  w e  loose ly  call  taste are in 
fa c t  th e  properties  o f  th e  first cranial nerve. 
T a s t e  on th e  to n g u e  is tested b y  a p p ly in g  a 
sm all  a m o u n t  o f  sugar, c itric  ac id ,  salt  or 
q u in in e  w ith  an a p p l ica to r  s tick  to th e  p r o ­
tru ded  ton gue ,  th e  pa t ie n t  b e in g  asked to 
id e n t i fy  the taste w i t h o u t  w i th d r a w in g  his 
to n g u e  in to  his m o u th .  H e sh ou ld  be  in s tru ct­
ed to raise his finger to  in d ica te  w h e n  h e  has 
ap p rec ia te d  the taste. H e can then b e  a l low ed  
to w i t h d r a w  his to n gue  a n d  to a n n o u n c e  w h at  
h e  tasted.
E i g h t h  cran ia l  nerve.  H e a r in g  is tested at 
th e  b ed s ide  b y  th e  d is ta n ce  at w h ic h  the 
p a t ie n t  can hear  th e  w h ispered  vo ice  w h i le  o n e  
ear is o cc lu d e d .  N o r m a l ly  th e  d is tan ce  shou ld  
b e  over  th ree feet. I f  there  is d ep ress ion  o f  
h ear ing  o f  o n e  or  both  cars th en  th e  tu n in g  
fork  tests sh ou ld  be  carried out .  T h e r e  are 
tw o  o f  these  tests: 1 )  R h in e 's  test consists  o f  
a c o m p a r iso n  o f  b o n e  an d  air  c o n d u c t io n  o f  
sou n d .  T h e  v ib ra t in g  tu n in g  fo rk  is p laced 
again st  the m a sto id  process  and  th e  pa t ien l  
asked to  say as so o n  as  h e  can n o  lo ng er  hear  
th e  note .  T h e  tu n in g  fork  is then re m o ved  
and  th e  v ib ra t in g  end  p resented  c lo se  to the 
extern al  a u d i to ry  m e a t  us w h e n ,  if  air  c o n d u c ­
tion is (as n o rm al ly )  b e tte r  than b o n e  c o n d u c ­
tion, the pa t ie n t  will  again  hear  th e  note .  T h i s  
p ro c e d u re  is carr ied o u t  on each side.  
(2) W e b e r ’s test is p e r fo rm e d  b y  p la c in g  the 
v ib ra t in g  tu n in g  fork on the m id l in e  o f  the 
head e i th e r  a t  th e  foreh ead  or the vertex  and 
ask in g  the p a t ie n t  w h e th e r  h e hears  th e  sound. 
W i t h  n o rm a l  h e a r in g  th e  so u n d  is described  
as in th e  m id d le  o f  th e  head or  all  over  the 
head , b u t  w h e n  there  is im paired  h e a r in g  the 
sou n d  m a y  b e  localised to o n e  side. I f  the 
d ea fn ess  is associated with  depressed air  c o n ­
du ct ion  and  W e b e r ’s test is la te ralise d to the 
sa m e  side, this ind icates  a m iddle-ear dea fness .  
I f  in th e  d e a f  ear  air  c o n d u ct io n  is b e tter  than 
b o n e  c o n d u c t io n ,  w h ile  both  are depressed, 
and  W e b e r ' s  test is la te ralise d to th e  no rm al 
ear, then th e  dea fn ess  is caused by  nerve  de a f­
ness.
T h e  n in t h  a n d  te n t h  cran ia l  nerves inn ervate  
th e  so f t  pa la te  and the m u sc les  o f  the p h a ry n x  
and larynx. T h e  n in th  ne rve  also carries the
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sensation of taste for the posterior th ird  of the 
tongue. T h e  function  of these two nerves can 
be tested by observing the m ovem ents of the 
palate w hen th e  p a tien t says ‘A h’, and by 
eliciting palatal and pharyngeal reflexes. T o u ch ­
ing the  soft palate w ith an applicator stick 
causes a brisk contraction  w ith elevation of the  
palate, and touching  the  posterior pharyngeal 
wall causes gagging w ith  contraction  of the  wall 
of the  pharynx. If there is paralysis of one side 
of th e  palate or pharynx then  these m ovem ents 
will be assym m etrical, the m ovem ent appear­
ing only on th e  norm al side. T aste  over the 
posterior th ird  of th e  tongue is tested as de­
scribed under the  facial nerve.
T h e eleventh cranial nerve innervates the 
sterno-m astoid and the upper part of the 
trapezius muscles. T h e  sterno-m astoid is test­
ed by asking th e  p a tien t to  turn  his head to 
the  opposite side against resistance when the
contracting  m uscle can be seen and its power 
estim ated. T h e  trapezius is tested by asking 
the  p a tien t to  shrug his shoulders upwards 
towards his ears, while the  exam iner presses 
down on th e  shoulders to  assess the power.
T h e tw elfth cranial nerve, the  hypoglossal, 
innervates th e  tongue. T h e  tongue should 
first be inspected for any m uscle atrophy, 
fibrillation or trem or. T h e  p a tien t should then 
be asked to pro trude his tongue which nor­
m ally protrudes in the  m idline. If there is 
paralysis of one side then the  tongue will de­
viate towards th a t side. If this paralysis is of 
upper m o to r neurone type, there will be no 
wasting of th e  tongue. If it is of lower m otor 
neurone origin, there will be atrophy and 
possibly fibrillation of th e  paralysed side.
(T o  be continued)
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